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lntrusion and apical resorption of 
mandibular incisors in Begg treatment: 
anchorage bend or curve? 

Kenneth Lew B.D.S.(Sing), M.D.S.(Adel)* 
Singapore 

ABSTRACT: A statistical evaluation of the apical root resorption in mandibular incisors following Begg treatment in one 
group with anchorage bends and another group with anchorage curves showed no statistical difference. Although the 
overbite reduction in both groups were similar, the anchorage curve group was statistically more efficient in incisor 
intrusion when compared to the anchorage bend group (p<0·01 ). 
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INTRODUCUON 
Apical root resportion is an infrequent but undesirable 
iatrogenic side effect associated with orthodontic 
treatment. The literature is replete with reports of apical 
root resorption following orthodontic treatment (Ketcham 
1927, Phillips 1975, L'abee and Sanderink 1985). However, 
much controversy exists concerning its aetiology and 
predisposing factors. Root resorption r.elated to different 
kinds of orthodontic tooth movement have been reported. 
This resorption has been observed in headgear therapy 
(Langford and Sims 1981), in trusi on (Harry and· Sims 
1982), bodily movement of upper incisors (Morse 1971), 
intermaxillary elastic traction (Linge and Linge 1983) 
rectangular archwires in edgewise therapy (Linge and 
Linge 1983) and with torque and uprighting in Begg 
treatment (Goldson and Henrikson 1975). 

Some authors have reported that resorption with 
edgewise therapy was twice as frequent as with the Begg 
appliance (Malmgrem et al. 1982)." However, this 
observation is still a subject of controversy, as some 
authors have reported otherwise (Reitan 1985). Contro­
versy also exists in studies which have aimed at 
differentiating the amount of apical root resportion 
occurring at each stage of Begg treatment. In a study by 
L'abee and Sanderink (1985) on 48 patients treated with 
the Begg appliance, it was found that most root resportion 
occurred in Stage I, possibly due to the fact that incisor 
intrusion is often one of the prime objectives in Stage I 
Begg therapy. However, this observation is at variance 
with earlier published reports (Goldson and Hendrikson 
1975, Hall 1978). 

The importance of proper anchorage bends in the 
success of Begg treatment has been emphasised (Sims 
1971). However, anchorage curves, similar to those bite 
opening or reverse curves used by edgewise operators, are 
fast gaining popularity among Begg operators. The 
purpose of this study was to compare the degree of root 
resportion and efficacy of intrusion in the mandibular 
incisors following bite opening with the Begg appliance 
with a group of patients using anchorage bends compared 
with another group using anchorage curves. 
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SUBJECTS AND METHODS 
The sample was drawn from patients treated at the 
Orthodontic Division of the National University Hospital, 
Singapore. The criteria for case selection was based on 1. 
the availability of pretreatment and post treatment lateral 
cephalograms, 2. ·adequate film quality and ability to 
differentiate the lower incisor apices from those of the 
lower canines, 3. no obvious root resorption or immature 
roots in the mandibular incisors before treatment, 4. 
overbite of 5-9mm, 5. less than 3mm crowding in lower 
arch and 6. mild Angles Class II division I malocclusion 
with overjet of 5-9mm. Thirty patients (16 boys, 14 girls), 
mean age 13·6±.2·4 years (range 11 to 16 years) with a 
mean overbite of 7·2±1 ·7mm were found to meet these 
requirements. Patients who exhibited pretreatment 
radiographic evidence of a preponderance to severe root 
resorption (Levander and Malmgrem 1988) were excluded 
from the study. All cases were treated non extraction with 
the Begg appliance and light Class II elastics. These 
patients were distributed into either one of the 2 groups:-

Group A: Begg appliance with 0·016 inch Special Plus 
Wilcock# Australian wire (15 patients) with anchorage 
bends placed 2mm mesial to the first molar buccal tube 
opening in both the maxillary and mandibular arches. The 
anchorage bends were activated so that when passively 
placed into the buccal tubes, the anterior portion of the 
archwire laid passively on the anterior sulcus region. 

Group B: Begg appliance with 0·016 inch Special Plus 
Wilcock# Australian wire (15 patients) with anchorage 
curves in both the maxillary and mandibular arches. The 
anchorage curves were activated so that when passively 
placed into the buccal tubes, the anterior portion of the 
archwire laid passively on the anterior suclus region. 

For each patient, lateral cephalograms were taken 
pretreatment and immediately following removal of fixed 
appliances. The criteria for debanding was when a proper 
Class I incisor and molar relationship was obtained. Each 
radiograph pre- and post treatment were traced and 
digitised using a Scriptel digitiser linked to an Apple 
Macintosh II computer to identify the upper and lower 
incisor edges and root apices, the mandibular piane angle 
(NS-GoGn), overbite and overjet (Figure /). The 
landmarks were digitised twice in sequence and only those 
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with 0-5mm on both passes were accepted. The nett incisor 
intrusion was measured by superimposing the 2 lateral 
cephalograrns on 'natural reference' structures in the 
mandible (B jork 1963). 

The overbite was measured as the perpendicular 
distance between the incisal tip of the lower incisor and the 
tip of the upper incisor relative to the functional occlusal 
plane (Figure 1). 

To measure the amount of root resorption, 
periapical radiographs of the 4 lower incisors were taken 
using a precise parallel cone technique. These radiographs 

Figure 2. Periapical radiographs showing the measurement of 
radiographic root length (RR) from the radiographic bracket length 
(BR). See text for calculation of actual root length. 

were taken on the day of banding and just before 
debanding. By measuring the actual bracket length, the 
radiographic bracket and root lengths, the actual root 
length (Figure 2) could then be calculated as follows: 

RA = R .  R 

A BR 

RA = Actual length of root (cemento-enamel junction to 
root apex) 
BA = Actual length of bracket 
R. = Radiographic length of root 
BR = Radiographic length of bracket 

Root resorption was measured by subtracting the 
post-treatment root lengths of each tooth from the 
pretreatment root lengths. 

A total of 120 teeth were evaluated for root 
resorption: Group A (60 teeth) and Group B (60 teeth). 

The mean and standard deviation for the degree 
of root resorption, incisor intrusion, mandibular plane 
angle and overbite reduction were calculated for both the 
anchorage bend group and anchorage curve group. These 
statistics were compared using the Statsview IT Student's 't' 
test for the difference between the two means with a level 
of significance of 0-01 for each of these parameters. 

R AN 
1. Lateral cephalogram measurements 

To assess the magnitude of error for each parameter 
measured from the lateral cephalogram, twenty of the 
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error of the method was calculated using Dahlberg's 
formula (1940) for small samples and shown in Table I. 
(LIA, LIE, UIA, UIE, S, N, Go, Gn). 

2. Periapical radiograph measurements 
The pre- and post treatment periapicals were randomly 

selected from twenty cases shuffled and measured twice. 
The mean of the two measurements was calculated and 
compared to the data from the initial measurements. A 
reliability coefficient was calculated to determine the 
reliability of the measurements as follows : 

Pearson r = ~ E X Y  - ( sxX IY) 

j n (  2x2-( 2 x ) ~  j n  Ey2-( 2 y)2 

e error for the measurements from the lateral 
cephalograms (Table I) was small and similar to other 

eating 1985, Banks 1986). All errors were less 
than 1 degree or lmm. The reliability coefficient obtained 
from comparisons of the first and second measurements 
from the periapical radiographs of 20 cases was high 
(Pearson r=0-991). 

The mean treatment time, root resorption, 
intrusion, overbite reduction and change in mandibular 
plane angle are summarised in Table 2. The mean 
treatment time between both groups was statistically 
insignificant (p<0-01). Results showed that while the mean 
root resorption of the lower incisors and overbite reduction 
in both groups were statistically insignificant at the 1% 
level, the mean intrusion obtained in Group B was greater 
than that in Group A (p4-01). The mean increase in the 
mandibular plane angles in Groups A and B was 3-5O and 
1-l0 respectively (Table 2) and this difference between 
both groups was statistically significant. 

Correlation coefficients (r) relating amount of 
apical root resorption and the amount of intrusion were 
low (r=0-09) and statistically not significant. 

D ON 
Several quantitative clinical studies measuring orthodontic 
root resorption have been conducted using serial lateral 
cephalograms (Hall 1978, Copeland and Green 1986). The 
main disadvantage of using lateral cephalograms to 
measure root resorption is the fact that the assumption has 
to be made that the resorption of the representative incisor 
on the lateral cephalogram is comparable to that of the 
other 3 incisors. This is because it is not possible to 
distinguish the exact outline of each of the four incisors. 
Other studies measuring the amount of root resorption 
have used long cone radiog techniques (Linge and 
Linge 1983, Demaut and De k 1986). Even with this 
technique, accurate measu f absolute amounts of 
root resportion has been deemed not possible because of 
anatomical limitations preclu g precise radiographic film 
positioning (Demaut and De nck 1986). In the present 
study, the use of orthodontic brackets as radiographic 
markers to determine actual root lengths coupled with a 
long cone periapical radiographic technique, appears to 
overcome the shortcomings of the earlier studies and 
therefore allows accurate measurements of root resorption 
in individual incisors. The amount of root resorption in this 
present study was similar in both groups and to the 
l-02mm mean root resorption reported by earlier 
investigators using the Begg appliance (L'abee and 
Sanderink 1985). 

Although the mean mandibular incisor intrusion 
was statistically more in the anchorage curve group 
compared to the anchorage bend group (p<0-Ol), the mean 
overbite reduction in both groups was statistically 
insignificant. This apparent discrepancy could be explained 
by the fact that the overbite reduction in the anchorage 
bend group was due to a combination of molar extrusion 
and incisor intrusion while the overbite reduction of the 
anchorage curve group was due principally to incisor 
intrusion. This was substantiated by the statistically greater 
increase in mandibular plane angle between the anchorage 
bend group when compared to the anchorage curve group 
(p<O-01). The anchorage bend group had a mean overbite 
reduction of 3-89mm, of which only l-75mm (or 45%) was 
due to actual incisor intrusion. The rest of the overbite 
reduction probably occurred by 'relative molar eruption' or 
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molar extrusion because of the vertical component of the 
Class I1 elastics. The anchorage curve group had a mean 
overbite reduction of 3-72mm of which almost 80% of the 
overbite reduction was due to incisor intrusion. This 
finding could be explained by the fact that in this study the 
mandibular bicuspids were pinned at the start of treatment 
in both groups. In the Begg anchorage bend group where 
the anchorage bend was placed 2mm mesial to the molar 
tube, pinning bicuspids could have lessened the net 
effective intrusive action on the mandibular incisors. 
Unlike the anchorage bend, the anchorage curve has its 
intrusive action placed along the whole length of the 
archwire, and therefore pinning the mandibular bicuspids 
did not have much e altering the intrusive properties 
of the archwire. Th ionary action from pinning the 
premolars also appeared to have a greater distal molar 
tipping force in the anchorage bend group when compared 
to the anchorage curve group. This distal molar tipping 
force, when resolved, has a vertical extrusive force 
component which when coupled with Class I1 elastics, may 
have contributed to the molar extrusion, possibly 
explaining the greater increase in the mandibular plane 
angle in the anchorage bend group. 

The amount of incisor intrusion noted in this 
study with the fixed Begg applia S less than that 
reported by Dermaut and De ck (1986). They 
reported a mean intrusion of 3-6mm over an experimental 
period of 29 weeks in the upper incisors with a modified 
Burstone intrusion arch using 0-018 inch round Australian 

4 upper incisors. Although 
'S (1986) study used Begg 
ng the Begg anchorage bend 

archwire to obtain the intrusion. One other possible reason 
for the difference is that in the present study, the 

into all the lower teeth. Although 
nck's (1986) study used a 0-018 inch 
n clinical Begg practice, use of such a 

wire as an initial bite opening wire appears to cause excess 
distal molar tipping which often results in 'false bite 

ning' @egg and Kesling 1977). Dermaut and De 
ck overcame this problem by using headgear and 

to reinforce their molar anchorage which again 
egg philosophy (Begg and Resting 1977). 

The lack of correlation between the amount of 
root resorption and intrusion (r=O-02) found in this study 
was consistent wit hose reported by Philltps (1955) and 
Dermaut and De 

apical root resorption using orthodontic 
ers appear to be an accurate means of 

determining root resorption of individual teeth during 
treatment. There appeared to be no significant difference 
in the degree of root resorption between the anchorage 
bend group and the anchorage curve group. The anchorage 
bend group had statistically less mandibular incisor 
intrusion compared to the anchorage curve group but in 
turn had a greater tendency to increasing the mandibular 
plane angle. This could possibly be due to the pinning of 
the mandibular bicuspids which lessened the intrusive 

ciency and also resulted in a greater reactionary distal 
molar tipping force. It is concluded that pinning of 
mandibular bicuspids in conjunction with anchorage bends, 
although recommended by some Begg practitioners, should 
be avoided in cases where bite opening is to be achieved 
primarily by incisor intrusion. Alternatively, should 
malalignment of premolars necessitate early pinning of 
premolars, anchorage curves would be a more viable 
alternative to anchorage bends. 

S Ek B L for her assistance 
in typing the manuscript and r B. Joseph for his 
photographic expertise. 

R 
BANKS,P.A. (1986) 
An analysis of complete and incomplete overbite in Class I1 
Division I malocclusions (a11 analysis of overbite incompleteness) 
Br.J.Orthod.l3:23-31 
Bl3GG.P.R. and KESL1NG.P.C. (1977) 
Begg orthodontic theory and technique 3rd Ed.pll3-114, 683-688 
Philadelphia, W.B.Saunders Go. 
BJ0RK.A. (1963) 
Variations in the growth pattern of the human mandible : 
Longitudinal radiographic study by the implant method 
J.Dent.Res.42:400-411 
C0PELAND.S. and GREEN,L.J. (1986) 
Root resorption in maxillary central incisors following active 
orthodontic treatment 
Ain.J.Orthod.89:5 1-55 
DAHLBERG,G. (1940) 
Statistical methods for medical and biological students 
Interscience Publications, New York 
DERMAUT,L.R. and DE MUNCKA. (1986) 
Apical root resorption of upper incisors caused by intrusive tooth 
movement. A radiographic study 
Am.J.Orthod.90:321-326 
GOLDS0N.L. and HENRIKSON.C.0. (1975) 
Root resorption during Begg treatment: A longitudinal roentogen- 
ologic study 
Am.J.Orthod.68:55-66 
HALL,A.M. (1978) 
Upper incisor root resoiytion during Stage I1 of the Begg 
technique : Two case reports 
Br.J.Orthod.5:47-50 
HARRY,M.R. and S1MS.M.R. (1982) 
Root resorption in bicuspid intrusion 
Angle Orthod.52:235-258 
KEAT1NG.P.J. (1985) 
Bimaxillary protrusion in the Causian: a cepha1ometric study of 
the morphological features 
Brit.J.Orthod.12: 193-201 
KETCHAM,A. (1929) 
A progress report of an investigation of apical root resorption of 
permanent teeth 
Int.J.Orthod.,Oral Surg.,Radiogr.l5:310-318 
L'ABEl3,E.M. and SANDER1NK.G.C.H. (1985) 
Apical root resorption during Begg treatment 
J.Clin.Orthod.l9:60-61 
LANGF0RD.S.R. and S1MS.M.R. (1981) 
Upper molar root resorption because of distal movement 
Am.J.Orthod.79:669-679 
LAVANDI3R.E. and MALMGREM.0. (1988) 
Evaluation of the risk of root resorption during orthodontic 
treatment: A study of upper incisors 
Eur.J.Orthod.l0:30-38 
LINGl3,B.O. and LINGE,L. (1983) 
Apical root resorption in upper anterior teeth 
Eur.J.Orthod.5: 173-183 
MALMGREM,O., GOLDSON,L., ORWIN,A., PETRINLL. and 
LUNDBI3RG.M. (1982) 
Root resorption after treatment of traumatized teeth 
Ain.J.Orthod.82:487-491 
M0RSE.P. (1971) 
Resorption of upper incisors following orthodontic treatment 
Dent.Pract.22:21-35 
PHILLIPS,J.R. (1955) 
Apical root resorption under orthodontic therapy 
Angle Orthod.25: 1-4 



Intrusion & apical resolution - Lew 

PLETSJ., ISAACSON,R., SPE1DEL.T. and W0RMS.F. (1974) 
Maxillary central incisor tooth length in orthodontically treated 
and untreated patients 
Angle Orthod.44:43-47 
RE1TAN.K. (1985) 
Biochemical principles and reactions. In: Orthodontics - current 
principles and techniques, Graber,T.M. and Swain,B.F. (ed). The 
C.V.Mosby Co., St. Louis 
SIMS,M.R (1972) 
Anchorage variations with the light wire technique 
Am.J.Orthod.59:456-469 

Correspondence to: 

acuity of Dentistry 
National University o 
National University Hosptial 

Ridge Road 
E 0511 

Aust.Orthod.J.l1(3), March 1930 




